OPIC 

DoxLucrauLB dcCakaaa 



CIPO 


c2)(i9)(CA) Demande-Applicatioh 


C72) CLARK, Ivan, CA 
(72) GEIGER, Richard, US 

C7I) EVEREST & JENNINGS CANADIAN UMTTED. CA 

(5i)liita.^A61G5/04 

(54) FAUTEDIL ROULANT MOTORISE 

(54) MOTORIZED WHEELCEIAIR 


(21) (Ai) 2,254372 

(22) 1998/11/17 
(43) 200Q/QS/17 



(57) A motorized wheelchair haviog afirame» with afiroot, back and opposed sides is disclosed The fnone includes an 
upper seat mountingportioD and at least one rear gnnmd engaging castorudied. A pair of pivoting lower carnages are 
pioWdcd whidi are attached to the frame by means of.a forward pivot point and a biasing eleo^ent remote from the 
forward pivot poiziL A ground gnjtagmg drive wbcd is provided for csdi carriage pordon with a motor opcratxvdy 
connected thereto. Also provided are and-lip ulieeSs n^di are mounted to die pivotiDg caniage. In one embodiment 
the anti4ip whee^ are mouiited on on om pivotallj mounted to said pxv 

tip wheels have movable axles to pennit ihem to ride over obstadea In a funher embodiment the main su^)ensiaD 
springs are double »nm^ to pennit the anti-tip wheels to pivot up over obstacles as well as down to prevent tipping 
during stopping. 
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ABSTRACT QP THg DISCLOSURE 

A motorized wheelchair having a frame, with a front, back and 
opposed sides is disclosed. The frame Includes an upper seat mounting 
portion and at least one rear ground engaging castor wheel A pair of 
pivoting lower carriages are provided which are attached to the frame by 
means of a ft>nvard pivot point and a biasing element remote from the 
fomatd pivot point A ground engaging drive wheel is provided for each 
carriage portion vrith a nnotor operativety connected thereto. Also provided 
are anti-tip wheels v^ich are mounted to the pivoting carriage.- In one 
embodiment the anti-tq) wheels are mounted on an arm pivotaily mounted 
to saM ph^ting caniage. In another embodiment the anti-tip wheels have 
movable axles to permit them to ride over obstacles. In a further 
embodiment the main suspension springs are double acting to penDlt flie 
antHip v^eds to pivot up over obstacles as well as down to prevent tipping 
during stopping. 


.2- 

TWe: MOTORIZED WHEELCHAIR 

cifinnPTHg IMVENTION 

This Invention relates to the field of wheelchairs and 
particulariy to wheelchairs which are molDrized and therefore self propeHed. 
Mostparticularty, this inventton lelatesto those motofized wheelchairs which 
are charaderized by having drive wheels located generally under the centre 
of the weight of the whieelchair occupant, or towards the front of the 
wheelchair. 

BACKGROUMD OF THE IMVENTION 

Wheelchairs have been known and used extensively by 
invalids for many years. More recently, improvements In electric motor and 
battery design have led to more motorired wtieelch^r designs. Motorized 
wheelchairs are ones which include a power source, such as a battery, and 
drive motors powered by the power source, where the drive motors are 
operatively connected to ground engaging drive wheels located on the 
wheelchair. 

Atraditional wheelchair design includes larger rear wheels and 
smaller swivelling front castor wheels. This design is appropriate for manual 
wheelchairs for a number of reasons. Rrstiy. manual wheeldiatrs are 
pushed by a person walking behind the wheelchair, by means of reanvardly 
extending handles kxated at the top of the back seat rest of the wheelchair. 
The large rear wheels add stability as the wheek:hair is pushed. Having 
smaller front swivelling castor wheels makes the wheelchair more 
manoeuvrablewhenpushedfromtherear. Lastly, having larger rear wheels 
means that the wheel rims are accessible to the wheelchair ocoupanfs 
arms, pennitting self propulston by arm power. 

However, the trend towards nKKlem motorized wheetehairs 
removes some of the advantages of the oombinaSon of large rear wheel and 
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smaller fronl castor wheel design. Most particularly. In a motorized 
wheelchair, there is no need to have the wheelchair wheel rims accessible. 
Lastly, having pivoting front wheels v4ien the wheelchair is being driven by 
rear wheels extends the turning radius of the wheelchair making H less 

5 manoeuvrable. 

Therefore, more recently, there have been proposed a number 
of front wheel and midwheel drive wheelchair designs. In the new designs, 
ground engaging drive wheels, powered by electric motors or the like, are 
placed genwatty under the centre of the seatof the wheetehairto maximize 

10 traction for the drive wheefe. Rear pivoting castor wheels are provWed for 
stability. 

However, there Is a problem with such midwheel designs. It 
is not uncommon to need to stop a motorized wheelchair suddenly. This 
may occur by reason of a toss of power, or, by reason of a need for 

15 preventing an acddent This sudden stop creates a fonvard moment about 
the ground engaging mWwheels, and in the absence of oountermeasurcs 
woukJ cause the wheelchair to tip fonA/ard. Therefore, midwheel design 
wheelchairs require fonvaidly extending anti-tip devices which may take the 
fonn of a bar for example, having at its free end an antl4ip v^rtieel. 

20 Devetoping a proper anti-tip device Is difficult If the anti-tip 

wheel Is raised above the riding surface, the occupant of the wheelchair 
tends to feet the wheelchair rocking fon^anlly when suddenly stopping 
during deoeleretfon as the rear castor wheel lifts off the ground and the front 
anii-tlpping wheelcontactstheground. Consequently. some manufacturers 

25 haveprovk)edanti4ipwheelsvvhk:hrideinconladwiththegr^ 

surface, or Just above the ground engaging surfiaoe to minimize the rocking 
action during deceleretton. This Is probtematichowever because the ground 
engaging antf-tip wheels make It very difffcult to manoeuvre the wheelchair 
over uneven ground such as curbs and sidewalks. However, raising the 

30 anti-tip device above the riding surface creates the unwanted rocking 
motion. 


eiiM^MAPy ftp THg IMVENTION 

What Is desired is an anti-tip stnjcture for a midwheel drive 
vwhe^chairwhich prevents unwanted rocking motion wtiile at the same time 
rides sufficiently Wgh alwve the riding surface so as to reduce problems on 
5 uneven surl^ces- Most preferably, such a wheelchair would provide such 
an anti-lip mechanism in assodaBon with power drK/eh ground engaging 
midwheel drive wheels. Therefore, according to one aspect of the present 
invention there is provided a motorized wheelchair comprising: 

a frame having a front, a back and opposed sides, said lirame 
10 comprising an upper seat mounting portion and at least one rear ground 
engaging castor wheel; 

a pair of pivoting tower caniage porttons. saM pivoting tower 
carriage portions each being pivotally mounted to said frame by a respective 
pivot located towards the front of said fiame; 
15 a biasing element extending between each of said caniage 

portions and said frame remote from said pivotal mountings; 

a ground engaging drive wheel on each of said pivoting 

carriage poitions; 

a motor means mounted to each of said pivoting cam'age 
20 portions and operatively connected to saldground engaging drive wheels for 
driving each of said ground engaging drive wheels: and 

anti-tip means, mounted to each said pivoting carriage portions 
and extending fbrwardly ttierefTom. said anti-tip means comprising an anti^p 
arm having an anQ>1ip wheel pro)dmate to a free end. 

25 

BRIRF PPSCMPTIQM QF THE DRAWINGS 

Refdrenoe will now be made to the foUowing drawings which 
depict a preferred or preferred embodiments of tt» Invention, by way of 
example only, and in whidi: 
30 Figure 1 is an isometaic view of a wheelchair base according 

to the present Invention; 
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Figuie 2 b a side view of the wheelchair base of Figure 1 
along lines 2-2 of Figure 1 acx»rding to the present Inventtan; 

F^ure 3 Is a side view of the wheelchair according to Figure 

2, during deceleratbn; 
5 Rgure 4 is a dose up side view of a front anti-tip wheel 

according to a further aspect of the present Invention: and 

Rgure 5 is a dose up side view of a front anti-tip mechanism 
according to a further aspect of the present invention; and 

Figure 6 Is a view of a complete wheelchair assembly 
1 0 according to the present Invention. 

DETAIl^P PgSCRIPTlQN OF THE PREFERRED EMBODIMENTS 

The wheelchair base 10 according to the present invention is 
shown in Figure 1 . The wheelchatr base 1 0 indudes a base frame 12 whidi 

1 5 indudes a seat mounfing portion 14 and a pivoting drive and carriage portion 
16. The seat mounting portion 14 indudes a seat frame 18, which attaches 
to frame 12. U-shaped attachment ears 20 extend down from the seat 
frame 18, and are attached to short posts 22 extending up from the frame 
12. Extending across the front of frame 12 is a rectangular tube 21. A 

20 similar tube extends across the back. The battery box 1 9 shown in ghost 
ouUine and lid 23 are support in ttie base frame 12. The battery box 19 
is sized and shaped to house conventional wheelchair batteries, and is 
preferably nnade from moulded plastic. Extending reanvardly from ttie frame 
element 12 Is a cun^ed mounting arm 30 ha^nng a castor mount 32 for rear 

25 castor v^eel 34. 

Also shown in F^ure 1 Is ttie pivoting drive and carriage 
portion 16, As will be appreciated by tiie following description, in the most 
preferred emtxxliment each side of the wheelchsdr 10 Indudes its own msin 
drive v4)eeK each of which is IndependenUy driven and suspend^. Thus. 

30 v\^ile reference is made herein to carriage portion 16, it wlB be apprec^ted 
that there are identical caniage portions 16 on each side of the wheelchair. 
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The wheelchair frame 12 includes a front Indicated g«ieraDy at 40. and a 
rear indicated generally at 42. As shown in Rgure 2, the caniage portions 
16 are atladied to the base frame 12 by a pivoted connection, shown at 44. 
The carriage portions 16 Include a frame element 46. a motor 48. a ground 
5 engaging drive wheel 50 and an anti-tip mechanism indicated generally at 
5Z It will be appreciated that there are two ground engaging drive wheels 
50. one of each of said drfve wheels 50 being mounted on each side of the 
wheelchair 10. 

As can be seen in Figure 1, the pivot 44 mounted towards 

10 thefront40oftheframe. In Figure 2, remote from the pivot 44 is provided 
a main suspension spring at 54 extending between the carriage portion 16 
and base frame 12. 

It can be now appreciated that the preferred bcation for the 
rotational axis (or axle 51) of the ground engaging drive wtieel 50 Is 

15 generally in front of the centre of the seat frame 14. To rraximize the 
ground engaging contact, it wouM be preferable to optimize the locatbn of 
the ground engaging drive wheels exactly under a centre of gravity of the 
person occupying a seat (not shown} mounted on said seat frame 14. 
Hov^rever, for general stability reasons, it is preferred to mount the ground 

20 engaging drive wheels slightly fbnvard of the exact centre of gravity. This 
permits the ground engaging drive wheels to carry a substantiai portion of 
the weight of the occupant of the wheelchair (improving traction)^ without 
making the v/heelchair overly tippy by being balance on a single point. In 
other words, it is most preferred to have between 10% to 20% of the load 

25 carried by the rear castor wheel. 

it can now be appreciated, that by mounting the carnage 
portion 16 by a pivot point 44 located fonrardiy, and providing a pair of 
ground engaging drive wheels 50 reanwardly of this position, ttiat the weight 
of a passenger on the wheelchair, vvill tend to rotate the rear of carriage 

30 portion 1 6 upwardly against spring 54. Therefore, according to the present 
invention the preferred configuration Is to have a forwardly oriented pivot 
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point 44. a generally cenlrally located pair of ground engaging driving 
wheels 50, sl^jhtly fonward of centre for stability reasons, and a spring or 
biasing means 54 remote from the pivot point 44, extendir^ between the 
carriage portionlBandlhebaseltanie 12. This configuration adds comfort 
5 to the occupant since their weight is essentiatly carried on the spring 54, 
which provides a smooth ride with independent suspensbn. 

As shown in Figure 2 the biasing element 54 is provkled with 
a threaded rod 55 and an adjustment nut 56 at a top end. In this way, the 
biasing elmnent can be preloaded or compressed to provide a cert^n 

10 predetermined spring fon:e. The greater the preloading, the less the 
compression vyhen a person sits on the wheelchair Thus, very light 
occupants need less prdoading, whereas very heavy (over 250 bs.) may 
need more preloading of the spring. Adequate n^uits have been achieved 
with spring constant that penrttsfectory setBng of the preload compression 

15 so as to perniit a range of weights up to about 250 lbs. Above this weight, 
it may be necessary to alter the spring constant and substitute a sturdier 
spring. 

Referring now to the anthtip mechanism 52. it is characterized 
by a Ibrwardly extending arm 60 having an anti-tip wheel 62. As shown in 

20 F^ure 2. the antHIp wheel 62 is typically above the ground surface 64 by a 
distance D when a person Is seated In the v^eelchair. To improve the 
manoeuvrability of the present motorized v/heelchair, it is prefered to make 
the distance D sufficiently large that surges disconfomiities such as cracks, 
bumps, and other smaller obstacles, and ttie shock therefrom, and not 

25 transmitted to the wheelchair occupant during motorized driving. Most 
preferably, dtetance D is adjustable as described below but typteally will be 
in the range of 1 inch to 2!4 Inches. However, according to the present 
invention, there is also provided a smooth transition (i.e. without rocking) 
upon sudden braking or the like. It can now be understood how the present 

30 invention provMes a smooth transition upon braking while simultaneously 
preventing tipping. 
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Referrlng now to Figure 3, when an occupant first sits in the 
present invention, the weight is generally taken up by the suspensbn spring 
or biasing means 54. In the event of a siKlden deceleration, the momentum 
effect of the passenger will be to create additional force downwardly on the 
5 wheelchair at the front edge. This will compress the biasing element 54 
more, and cause the front 40 of the whe^chair to subside, essenfialiy. tilting 
fbnvardly slightly. 

Simultaneously wrtt) this. If the motor has locked with the drive 
wheel, the Ibnrard momentum of the wheelchair and occupant wfll continue 

10 to rotate the ground engaging virheel 50. ITius. the rear motor will be urged 
by the fonfvard momentum of the wheelchair to rise upwardly as the ground 
engaging wheels are torqued to a stop. This again compresses the spring 
54. and further lowers the fjfont edge of the wheetehair. Thte is shown in 
Figure 3. where the nonnal iMing position b shown in said outline, and the 

15 full braking pc^on is shown in dotted outline. In this drawing D is broken 
down into two components and D2. represents the amount the seat 
lowers during stopping, by reason of the tnotor rotating against biaser 54. 
D2 represents the amount the anthtip wheel must rotate to contact the 
ground, shown in dotted outiine as 64\ It will be appreciated that the actual 

20 ground level does not change, but for ease of DIustratton, this Figure 
separates out tiie distances by seat subsidence and rotation of the anti-tip 
means downwardly. 

As can be sem in the drawings, the anti-tipping device 52 is 
a fonward extensbn of the pivoting carriage portion 16. The movement of 

25 the end of flie anti-tipping device 60 during sudden stopping, and in 
particular the anti-tipping wheel 62 can now be understood. The rotation of 
the drive wheel 50 is defined by a first radius, shown as R1 about ttie pivot 
point 44. Rotation of ttte ant^tipping wheel 62 isdefined by a second radius 
R2ftom ttie pivot point 44. ItwiD be appreciated ttiatifflie anti-tip wheel is 

30 boated direcUy under ttie pivot point 44. rotation will move the anti-tip wheel 
62 tang^aily backwardly, but not downwardly. It is preferred to orient the 
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anti-tlp wheel 62 significantly fbnvardly of the pivot point 44, so that rotation 
about the pivot point 44 includes a s^nificant downward component to the 
movement. A restraint on the IbnA^rd location of the antHip wheel is overall 
wheelchair length which is preferred to be as short as possible. Good 
5 results are achieved when the anti-tip wheel 62 is centred between i3 to 14 
inches ahead of the pivot point 44 and most preferably about 10 to 12 
inches. On a sudden stop, this fbnwand positioning results in the pivoting 
downwardlyoflheanlMippingdevioeeo. This downwardly phfoting. quickly 
moves the anti^ipplng device into contact with the ground before any 

10 roddng is detected by the rider of the wheelchair. In other words, the rear 
castor wheel does not leave the ground during this deceleration and there 
is no rodcing. Most preferably therefore, the present invention provides a 
combination of spring biasing, and pivot arm rotatbn to cause the anti-tip 
wheel to contact the groiind prior to ttie rear castor wheel leaving the 

15 ground. 

It will be appreciated that to achieve this result requires careful 
tuning of the spring 54. wth the radius R1 and R2. For example, if R2 is 
twice R1 in length, then it will displace, along a drcular arc. an amount twice 
the length of the displacement of axis 51 along R1. The amount of 

20 displacement Is a ftindion of the we^ht or force imposed during 
deceleration, tog^her with the spring constant K of the spring 54. 
Essentially what is desired therefore is for the anti-tip wheel 62 to contact 
the ground priorto any tipping which would Bft rear castor wheel 43 off of the 
ground. Of course, once braking is completed, the forces will be spent and 

25 the anti-tip wheel will rise up off the ground to the normal running position. 

Riming to Rgure 2. It will be noted that there Is an additional 
pivot point 60. and a further suspension spring 82, extending between ttie 
antf-tipping arm 60 and tiie pivoting caniage 16. This is one way of 
providing a means to perniit the anti-tip whed to rise up over obstacles 

30 wittiout lifting ttie driving wheels off flie ground. Also, similar to biasing 
element 54, a threaded rod 83 is provided witti suspension spring 82. which 
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is threaded thnn^h motor arm 46 which rotates al>out pivot point 44. 
Rotating a nut 85 on the threaded rod 83 has the effect of compressing or 
loosening sfmng 82, which in turn has the effect of raising and lowering anti- 
tip wheel 62. thereby changing the distance D. Indtviduat passengers may 
5 have individual preferences for an aooeptabte D required to fimrt rocking as 
descril>ed at>ove. Dependir^ upon the weight of the occupant, the distance 
D will be higher (less weight) or tower (mora weight). This adjustment 
perifTuts the h^ght D to be preset for the end user when the end user is In 
the wheelchair. 

10 Figure 4 shows a further aspect of the present invention 

relating to the anti-tip structure 52. In this Figure the wheel 62 is shown with 
an axle 100. which is housed In a slot 102. The slot includes a notch at 104. 
and is formed in plate eittier attached to or made integral with aim 60. 
Rgure 4 also shows a striice line 110 and a spring 112 which can be now be 

15 explained. 

Even the pivot arm 60. there can be difiicultty in getting 
ttie anti-tip whe^s at>ove obstacles. By attaching the arm 60 to the motor 
niount 45, the present invention teach^ a greater nonnal D than is 
presented in the prior arL However, overcoming higher obstacles, without 

20 losing secure riding and stopping (i.e. tractbn) remains an issue. 

The spring 112 biases the axJe 100 into a normal running 
position within notch 104. One end of the spring 112 Is attached to axle 
100, and the other erd is fixed to the plate at 114. Notch 104 Is sized and 
shaped to retain tfie axle 100 within the notch for any force generated 

25 behind stril^e line 110. such as F, as shown. This direction of force would 
be generated during stopping motion for example. 

On the other hand, for any force generated ahead of the strike 
line 110, such as F,, the slot 100 is sized to permit the axle 100 to be 
unseated allowing the axle to ride up the slot to a second, raised position 

30 shown as 100\ In ttiis position ttie spring is compressed as shown at 1 12^ 
An example of an F2 force would be the reaction force caused by bumping 
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Into a curb or the like. Thus tt can be seen that the present Invention 
contemplates a slot, which has a height H. which adds to the height of an 
obstacle sumwuntable by the present invention anti-tipper 52. 

Figure 5 shows a further aspect of the present invention to 

5 permit the anti-tip wheel 62 to rise over obstacles. This aspect relates to 
making main spring 54^ double acHng as described below. As shown, the 
motor pivot arm 46 Includes a pair of right angle elbows 150 and 151 an the 
end remote ftom pivot 44. Thus; rather than intersecUng the spring 54' at 
the bottom edge 152, the end 154 of the motor pivot ann 46 Intersects the 

10 spring 54' at point 156. about one thlnJ of the way up from the bottom 154. 
In addition, rather than the front antWip pivot ann 60 being sprung to the 
motor pivot arm 46. it is attached by a fixed link 160. The link 160 Includes 
a threaded portion 162 and adjustment nuts 164, 165, so that the height D 
may be adjusted by increasing or shortening the ler^ of the link 160, 

1 5 similar to what was previously described. While the spring 54' is shown as 
being the same above and below intersection point 156, the present 
invention comprehends making ttie spring 54' out of two separate spring 
portions 170. 172. which can be adjusted to read differerrtly. to develop ttie 
desired movement of the anti4ip wheel 62. One way this can be adjusted. 

20 Is to provMe drfferent spring constants. Thus, the portion 170 can be made 
stiffer, to provide a smootii suspension ride, and the portion 172 can be 
made more flexible, to permit the antHip wheel 62 to ride over obstacles. 
Each section is preloaded by separate adjustment nuts 1 71 , 173 as shown, 
so even if the same spring 54' is used, each could be separetdy prek)aded 

25 to provkle different displacements und^ the same force. 

As can now be understood, double acting main spring 54' can 
support the weight of a user under oort4)ression, durir^ ordinary use, and, 
extend to permit ttie anti-fipplng wheel to raise up. when the ant^tip wheel 
^counters an obstacle in front of the wheelchair. 

30 Figure 6 shows a fuOyassen^ledwheeldiair according to the 

present invention. As shown ttiere is a seat back 200 and a seat cushion 
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202 which am attached to the seat frame 18. Abo shown are arms 204 and 
206 wth arm pads 208 afxd 210 respectivdy. Also shown is a contrDi box 
212, with a joysfick 214 attached by means of a mount 21 6. 

It can now be appreciated that the attachment between the 
seat frame 18 and the main frame 12 facilitates the ease of use of the 
wheelchair 10. Spedficaily, the front U-shaped attachment ears 20'latch 
into the front posts 22, while the rear attachment ears 20 are pivoted into 
rear attachment posts 22. In this way. a latch (not shown) can be released 
to allow the seat Irame to be pivoted rearwardiy about the rear ear/post 
attachment The imvides easy access to the battery box 19 previously 
described. Those skilled in ttie art will realize that changing ttie batteries is 
required from ttme to time and this easy access fadfitates this. 

Betow Vtta seat frame is cowl 220 whk:h is sized and shaped 
to cover the main wheels 50, and extend out towards the rear castor wheels 
34. A ft>nfvard U-shaped frame element 222 is provided, from which is 
suspended a loot tray 224. A bearing pad (not shown) Is canted by the foot 
tray. Alternately, the wheelchair 10 could be provkied vnth indivMual foot 
stirrups of a known configuration. 

The present invention comprehends mounting the anti-tip 
mechanism to the (woting tower carriage portions, to more quickly engage 
the antKtip mechanism witti the ground during sudden stopping. This 
permits the anti-tip wheel to be carried higher at>ave the ground than if it 
were connected to the frame. In addition, ttiree aspects of the invention 
comprehend additional mechanisms for improving the ability of the anti-tip 
wheels to surmount obstacles during nonnal use, without substantially 
detracting from the perfbnnance of the anti-tip wheels during sudden 
stopping. These additional aspects Include mounting the anti-tip wheals on 
pivoting anti-tip amns, which are spring4oaded to the pivoting tower carriage; 
provMing a moveable axle means for the anti-tip v^eel on the anti*tip arm; 
and providing a double acting main suspenston spririg for each carriage 
portion, vyhlch permits the canlage portton to pivot in both directtons relative 
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to the iMVOt point, thereby allowing the anlMip wheel to rise over obstacles. 

as well as pivot down Into contact with the ground during stopping. 

it win be appreciated by those sldiled in the art that various 

modifications and alterattons can be made to the invention withoutdepaitng 
5 tromthebroadscopeofthepresentlnvenh'on. For example, while reference 

has been made to a first bia^ element 54 in the fomi of a coil spring. 

otherfbmis of defonnable supports, such as pneumatic pistons, rubber pads 

and the Rke rhight also be suitable, provided that an appropriate amount of 

defbrmalton occurs during deceleration to permS antHippIng wheel to 
10 er^age the ground prior to rear castor wheel being disengaged from the 

ground. 
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THE EMBODIMEMTS OF THE INVENTION IN WHICH AN EXCLUSIVE 


PROPERTY OR PRIVILEGE IS CLAIMED ARE DEHNED AS FOLLOWS: 


1 . A motorized wheetehair comprising: 

5 a frame having a front, a back and opposed sides, said frame 

comprising an upper seat mounting portion and at least one rear ground 
engaging castor wheel: 

a pair of pivoting bwer carriage portions, said pivoting lower 
carriage portions each being pivotatly mounted to said frame by a respective 
1 0 pivot located towards the front of said frame; 

a first biasing element extending between each of said 
carriage portions and said frame remote from said pivotal mountings; 

a ground engaging drive wheel on each of said pivoting 
carriage portions; 

15 a motor means mounted to each of said pivoting canlage 

portions and operatively connected to saidground engaging drive v^eels for 
driving each of said ground engaging drive wheels; and 

anti-tip means, mounted to each said pivoting carriage portions 
ami extending IbrMardly therefrom, said anti^ip means comprising an anti-tip 

20 arm having an anti-tip whe^ proximate to a free end. 

2. A motorized wheelchair according to claim 1 wtierein said anti- 
tq> means includes a means tor permitting the anti-ttp wheel to rise up over 
an obstacle in the path of the wheel chair. 

25 

3. A motorized wheelchair according to daim 2 wherein said 
means for permitting the anti-tip wheel to rise up over said obstacle 
comprises a pivotal attachment bebveen said anti-tip arm and said pivoting 
carriage portion and a second biaser extending between the anti^ip ann and 

30 said lower pivoting carriage portton. 
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4. A motorized whe^char accordir^ to claim 3 wherein said 
second biaser urges said ph/ot arm to a lower positton against a stop. 

5. A motorized wheelchairacoording to dalm 4 wherein said anti- 
5 tip means further includes an adjuster ft)r adjusting the height of said anti-tip 

wheel above the ground. 

6. A motorized wheelchair according to daim 2 wherein sard anti- 
tip wheel is mounted to said anfrtip arm by means of an axle and said 

10 means for pemrritting said antMip wheel to rise up over said obstade 
comprises a moveable axle munting for said anti-tip wheel axle on saM 
anti-tip arm. 

7. A motorized wheelchair according to dalm 6 wherein said 
15 moveable axle mounting comprises a slot and a wheel axle biaser, wtiich 

urges said moveable axle mounting into a bwer position in said slot 

8. A motorized wheelchair according to daim 7 wherein said slot 
includes a stop and said wheel axle biaser urges said moveable axle into 

20 er^agement with said stop to inhbrt said axle from moving off said stop. 

9. A motorized wheelchair according to daim 8 wherein said stop 
is sized and shaped to retain said moveable axle during forward tipping of 
the wheelchair^ during stopping and to permit said nraveable axle to unseat 

25 firom said stop during Impact with an obstade in front of said wheelchair. 

10. A motorized wheelchair according to daim wherein said anti-tip 
means comprises a link element between said antHip ann and said pivoting 
lower carriage portion, and wherein said first biasing element acts in both 

30 the up and down directions on said pivoting motor ami. 
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11. A motorized wheelchairaccording to daim 10 wherein »id first 
biasing element is formed from a first portion and a second portion and said 
motor pivot arm intersects said first biasing element between said first and 
saki second portion. 

5 

12. A motorized wheelchair according to daim 1 1 wherein at least 
one of said first and second portions of said biasing element can be 
preloaded by an adjuster. 

10 13, A motorized wheelchair accordingto daim 11 wherein both of 

said first and said second portions of said biasing element can be prebaded 
by separate adjusters. 

14. A motorized wheelchair according to daim 1 1 wherein said first 
15 and second portions of said first biasing element have different spring 

constants. 

15. A motorized wheelchair according to daim 12 wherein at least 
one of said first and second portions of said first biasing element may be 

20 adjusted to a different preceding amount from the other of said first and 
second portion of said fir^ biaising element 

16. Arrotorized wheelchairaccording to daim 10 wherein said link 
element is adjustable to raise and tower the anti tip wheel relath^e to the 

25 ground. 

17. A motorized wtieelchair according to claim 10 wtierein said 
pivoting lower carnage portion indudes a pivot arm and said pivot arm 
indudes a pair of elbows to permit said pivot ann to intersect said first 

30 biasing element between said first and second portions. 
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18. A lower carrage portion for a wheelchair comprisir^: 
a motor arm; 

a pivot connection at one end of said motor ami for pivotal 
connection to a frame of said virheelchair; 
5 a motor canied by said motor anm; 

a take off gear tor connecting said motor to said drive wheel; 
a first biasing element remote from said pivot for attaching 
between said motor arm and said frame of sak) wheel chair; and 

an anti-tip means extending past said pivot connection, 
10 wherein, upon said first biasing element compressing. sakJ cam'age portion 
pivots at>out sakJ pivot connectbn, sahi anti tip means also pivots. 

19. A tower carriage portion for a vrhedch^ as dahned In claim 
1 8 wherein said anti-tip means further includes an anti-tip arm and a second 

15 biasing element extending between saU antHip arm and saM carriage 
portion, wherein upon said second biasirig element compressing, saki antn 
tip means pivots relative to sakl carriage portion. 

20. A lov^r carriage portion for a wheelchair as claimed in dalm 
20 18 wherein said anti-tip means further includes an anthtip wheel rmunted 

on an end of an anti-tip arm» and saM anti-tip wheel includes a nru)veable 
axle to pemiit said anti-tip wheel to rid up over obstacle In the path of sakl 
wheelchair. 


25 21 . A tower carriage portton for a wheelchair as claimed in dalm 

18 wherein said first biasing element further includes a first portion and a 
second portion and saU motor ann intersects said first biasing element 
between saM first and second portions vifherein sakl anti-tip means can pivot 
in both up and down directtons relative to said frame of sakJ wheelchair. 


30 
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